The pHT112-1 plasmid was made by subcloning the ACS2 gene with 500bp flanking sequences between the SalI and NotI sites in pRS416 (Brachmann et al., 1998) . To make pHT115, the ACS2 ORF, previously amplified from yeast genomic DNA by PCR using Pfu Turbo (Stratagene), was subcloned between EcoRI and NotI sites of pGEX-4T-3 (Pharmacia). The acs2-Ts1/8 plasmids, pHT215 and 217, were selected using polymerase chain reaction (PCR) plasmid-gap repair in haploid cells sporulated from YHT485 on haploid-selection media (Pan et al., 2004) . The pHT215 plasmid contained 4 point mutations, resulting in D81N + K205R + C267W + E385K substitutions in the protein sequence. The pHT217 plasmid contained 3 point mutations, resulting in the V157I + G268D + T437I substitutions in the protein sequence. To make pHT245, the ACS2 gene fused with the GFP ORF followed by the ADH1 terminator was PCR-amplified from the ACS2-GFP strain in the genome-wide GFP-tagging strain collection (Huh et al., 2003) .
without or with SV40 NLS (5'-CCAAAAAAGAAGAGAAAGGTC), respectively, was amplified by PCR from pACS7 (Tsang et al., 1998) , digested with SalI and BamHI, and subcloned between the XhoI and BamHI sites of pHT247. To make pHT294, The ACS2 promoter flanked by the XhoI and XbaI sites and the Neurospora ATPase MTS (the 49 -255th nucleotides of the NcATP1 gene of the NCBI accession number V00864) flanked by the XbaI at the 5' end and HindIII-BamHI sites at the 3'end were PCR-amplified and digested with these restriction enzymes. These two fragments were ligated into pHT247 digested with XhoI and BamHI. To create pHT295, a PCR-amplified SeACS ORF DNA was cloned between the HindIII and BamHI sites of pHT294. To obtain pHT300, the 946 -1071st nucleotides of the RNA1 ORF flanked by the SalI and XbaI sites and the SeACS ORF flanked by the XbaI and BamHI sites were amplified by PCR. These two DNA fragments were ligated with pHT247 that was digested with SalI and BamHI.
The preparation of yeast crude extracts
WT and the acs2-Ts1-containing mutants were cultured at 25°C to an OD 600 of ~1.0. The temperature shift to 37°C was performed by adding the equal amount of medium prewarmed to 49°C to the cultures. The resultant cells were cultured at 37°C and were harvested at the times indicated. As a control, liquid medium incubated at 25°C was added to the remaining of the cultures. To examine histone acetylation levels in deletion mutants, yeasts were cultured at 30°C at 200 rpm and harvested at OD ~ 0.5. The cells were cooled to ~4°C in iced-water, pelleted, washed, and stored at -80°C. A total of 15 OD 600 of cells were resuspended in 500 µl of 8M urea, 100mM sodium butyrate (pH6.8), 576mM 2-mercaptoethanol. All the procedures were conducted at 4°C. The cells were lysed by shaking for 30 minutes in the presence of 0.5mm glass beads (Biospec Products) in a mixer (Fluid Management). The solutions were separated from the glass beads by centrifugation. The cell lysates were then sonicated for 1 minute. The lysates were mixed with 500 µl of 4% sodium dodecyl sulfate (SDS), 20% glycerol, 0.004% bromophenol blue and boiled for 10 minutes. These total proteins were then centrifuged at 12000g for 15 minutes to obtain the supernatants (crude extracts).
Antibodies
The primary antibodies used in immunoblotting are as follows: 1/1000 anti-H2B K16Ac 
Anti-Acs2p antibody production
The pHT115 plasmid was transformed into Salmonella enterica strain, JE2445 (Tsang et al., 1998) ; Supplemental Table S2 ). The expression of this N-terminally GST-fused Acs2p was induced at 30°C 20 hrs with 0.1mM IPTG in 1 L of No-Carbon E (NCE) medium supplemented with 30 mM succinate, 1 mM MgSO4, and 0.5 mM L-methionine, as previously described (Starai et al., 2002) . The cells were harvested, washed with PBS and ruptured with a microfluidizer (Newton) in PBS containing 0.1% Triton X-100, 2mM pepstatin A, and a protease inhibitor cocktail (Roche: 11873580001). The lysate, which was about 40 ml, was subsequently treated with a homogenizer (Wheaton). The lysate was gently shaken for 30 minutes at 4°C and centrifuged at 5000 g for 5 min followed by at 43000 g for 30 minutes. Into the supernatant, 0.5mL of Glutathione sepharose 4B (Amersham) was added. The mixture was gently shaken at 4°C overnight. The mixture was transferred to a chromatography column (Bio-Rad). The column was washed 5 times with PBS containing 0.1% NP40 and twice with PBS. The protein was eluted with total 0.5mL of 50mM HEPES (pH7.5) 20mM Glutathione. Approximately 1mg of Acs2p was injected in a rabbit to produce an anti-Acs2p polyclonal antibody named JH4885. We purified JH4885 by applying it onto the column to which the total protein extract of an acs2∆ mutant had been coupled as follows. We grew YHT228-3 in 112.5ml of YPGE at 30 °C to OD ~ 1.8 and then added 12.5ml of 20% glucose to it. After 2 hours, the cells were harvested, washed, and resuspended in 6ml of PBS with 400mM NaCl and 6M urea.
The cells were lysed by vortexing for 10 minutes in the presence of 0.5mm glass beads.
The lysate was recovered by centrifugation. After final 1% of SDS was added to it, the lysate was incubated at 65°C for 10 minutes. After centrifugation at 10000g for 10 minutes, the supernatant was retrieved and dialyzed against distilled water twice then against 0.1M NaHCO 3 pH 8.3, 0.5M NaCl. This YHT228 extract solution was coupled onto 0.3g of CNBr-activated Sepharose 4B (Amersham) as instructed by the manufacturer. 1ml of JH4885, which was diluted with 3ml of PBS, was added onto this coupled column. After gently shaking at 4°C overnight, the cleaned-up antibody solution was recovered by centrifugation at 1000g for 1 minute.
Sample preparation for immunoelectron microscopy
The cells in an early log-phase were fixed in suspension for 15 min by adding an equal volume of freshly prepared 8%formaldehyde contained in 100mM PO 4 buffer, pH 7.4.
The cells were pelleted, resuspended in fresh fixative (8% formaldehyde, 100mM PO 4 , pH 7.4) and incubated for an additional 18-24 h at 4°C. The cells were washed briefly in PBS and resuspended in 2% low-gelling-temperature agarose. The agarose blocks were trimmed into 1 mm 3 pieces, cryoprotected by infiltration with 2.3 M sucrose/30% polyvinyl pyrrolidone (10,000 mw)/PBS (pH 7.4) for 2 hr, mounted on cryo-pins and rapidly frozen in liquid nitrogen. Ultrathin cryosections were cut on a Leica UCT ultramicrotome equipped with an FC-S cryo-attachment and collected onto formvar/carbon-coated nickel grids. The grids were washed through several drops of 1X PBS containing 2.5% fetal calf serum (FCS) and 10 mM glycine (pH 7.4); then blocked in 10% FCS for 30 min; and incubated overnight in 1/100 purified anti-Acs2p rabbit antibody. After washing, the grids were incubated for 2 hr in 5-nm gold donkey antirabbit conjugate (Jackson ImmunoResearch). The grids were washed through several drops of PBS followed by several drops of ddH2O. Grids were then embedded in an aqueous solution containing 3.2% polyvinyl alcohol (10,000 mw)/0.2% methylcellulose (400 centiposes)/0.1% uranyl acetate.
The normalization of the transcriptional profile data
Array data need to be properly normalized to assure that measurements from different arrays are comparable (Quackenbush, 2002) . However, all successful normalization procedures proposed make at least one of the following assumptions: (1) most genes are not differentially expressed; (2) there are the same number of genes under-expressed as over-expressed; (3) the statistical distribution of feature intensities are the same for all RNA samples. It is clear that our experiment violates all these assumptions. We therefore normalized the probe expression data to the control probe expression levels by drawing lowess (local weighted regression) curves (Yang et al., 2002) . We used the control probes for both S. cerevisiae and other species defined by Affymetrix for this chip. We excluded three of them, EAF5, URA3 and URA4 for the following biological reasons: EAF5 is a component of NuA4 histone acetyltransferase and confounds the analysis of loss of acetylation; URA3 and its Schizossacharomyces pombe homolog URA4 are excluded because URA3 was used for the selection marker of the plasmid containing WT/Ts ACS2 gene, and thus could be confounding. It should be emphasized that this normalization procedure does not change the raw expression values because the lowess curves are located near log 2 fold change (Fc) = 0 in both the experimental and null sets (Supplementary Figure S1) . The experimental set consists of two populations, one of which is the log 2 mean signal intensities of two WT replicates and the other is those of two acs2-Ts1 mutant replicates (Supplementary Figure S1) . The null set is composed of two populations, one of which is the log 2 mean signal intensities of one each of WT and the mutant replicates and the other of which is the log 2 mean signal intensities of the other replicates of WT and the mutant (Supplementary Figure S1) . Other necessary steps in pre-processing Affymetrix arrays are background correction and summarization of the 11 feature intensities per gene. To do this we used the methodology implemented by the RMA algorithm (Irizarry et al., 2003) . To assess the significance of Fc in gene expression levels, we calculated 0.1 and 99.9 percentile Fc of the null set gene expression level (red lines in Figure 6A ). The points below the 0.1 percentile line were defined as significantly down-regulated. The points above the 99.9 percentile line were defined as significantly up-regulated.
The details of synthetic lethal screening
The heterozygous ORF yeast knockout (YKO) pool that contains the haploid (MATa) selection marker was transformed with acs2::natMX and then with pHT217. The resultant pool was sporulated and then plated on haploid selection media at 33°C without uracil and histidine containing 60µg/ml canavanine and 200µg/ml G418, in the presence or absence of 100µg/ml clonNat (MM +/-Nat) (Pan et al., 2004) . The yeasts from these two plates were harvested for genomic DNA purification. The abundance of each mutant in the population was detected by a Cy5/Cy3 two-color microarray technique using a GenePix 4000B scanner (Pan et al., 2004) . The C/E signal ratio shows the relative abundance of the each single YKO mutant relative to the respective double mutant (acs2-Ts8 + YKO). The higher this value, the slower the double mutant growth is. To minimize detection of false positives, we set a threshold that the C/E ratio had to be >2 for both the uptag and downtag. For confirmation of synthetic phenotype, ten tetrads per double mutant were dissected on YPD at 33°C. 13.2% 0.1% 0.3% a Perinuclear is defined as an area within < 0.2 µm of the nuclear envelope; Intranuclear is the area > 0.2 µm beyond the nuclear envelope. Only 1 and 0 signals for YPGE with glucose added later and without glucose, respectively, were detected from 5 cells each of the negative control acs2∆ strain. The strains used are BY4741 (wild type) and YHT228 (acs2∆). 
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